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Abstract 
It has been argued that the effects of inward FDI on skill upgrading and wage inequality depend on the outcome of specialisation 
according to comparative advantages. However, predicting the overall impact of FDI on wage inequality is complex depending 
on country specific effects, namely how large are differences in skilled and unskilled wages and the skill intensity of employment 
in foreign-owned firms compared to domestic ones, as well as the relative size of employment in domestic and foreign-owned 
firms (Zulfiu-Alili, 2014). Hence, the effect of foreign ownership on relative wages and skill intensity will vary between sectors, 
across countries and over time. The effect of FDI on the skill intensity of employment in transition economies is analysed using 
the Business Environment and Enterprise Performance Survey (BEEPS) undertaken in three waves 2002, 2005 and 2009. The 
question to be addressed is whether foreign-owned firms employ a more educated and skilled workforce in comparison to 
domestic-owned firms. Results suggest that foreign-owned firms have a better educated labour force but have a lower share of 
skilled and unskilled employees compared to domestic firms.  
© 2015 The Authors. Published by Elsevier B.V. 
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1. Introduction 
The empirical evidence on the impact of FDI on wage inequality suggests that FDI might increase inequality 
between countries and worsen the wage distribution within countries (Feenstra and Hanson, 2001; Onaran and 
Stockhammer, 2008). It has been argued that the effects of inward FDI on skill upgrading and wage inequality 
depend on the specialisation according to comparative advantages. Hence, according to Heckscher-Ohlin theory, 
specialisation in goods intensive in unskilled labour would raise the relative demand for unskilled labour. A different 
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strand of the theoretical literature argues that FDI plays an important role in the transfer of new technology (OECD-
ILO, 2008; Franco and Gerussi, 2010). Since foreign-owned firms are usually more capital intensive and have more 
advanced technologies and management skills, granting them a productivity advantage over domestic-owned firms, 
it is likely they employ a more skilled workforce. However, predictions of FDI on wage inequality are fairly 
complex depending on country specific effects, namely how large are differences in skilled and unskilled wages and 
the skill intensity of employment in foreign-owned firms compared to domestic ones, as well as the relative size of 
employment in domestic and foreign-owned firms (Zulfiu-Alili, 2014). Hence, the effect of foreign ownership on 
relative wages and skill intensity will vary between sectors, across countries and over time. Foreign-owned firms 
tend to locate in skill-intensive sectors which may improve the relative position of skilled workers and increase wage 
inequality. According to Fajnzylber and Fernandes (2009), even when FDI is concentrated in unskilled labour-
intensive sectors, the demand for skilled labour may be still higher than that of domestic firms in the host country. 
The empirical evidence on the effect of FDI on the demand for skilled labour indicates that the impact of FDI on 
skilled labour demand depends on the country size and in the case of transition countries it depends also on the 
progress of the transition process in these countries. 
The effect of FDI on the skill intensity of employment in transition economies is analysed using the Business 
Environment and Enterprise Performance Survey (BEEPS) undertaken in three waves 2002, 2005 and 2009. The 
question to be addressed is whether foreign-owned firms employ a more educated and skilled workforce in 
comparison to domestic-owned firms. Several measures of the skill intensity of labour are used: the share of skilled 
production workers, the share of unskilled production workers, the percentage of employees with tertiary education, 
and the share of non-production employees to total employees. These data have two dimensions, a pooled cross-
section of firms randomly selected in each wave and a panel dimension of firms that participated in the survey in all 
three waves. Using the pooled cross-section dimension of BEEPS data we examine if foreign-owned firms employ a 
more skilled workforce than domestic-owned ones, after controlling for other firm characteristics. The panel 
dimension of the data allows testing whether the relationship between foreign ownership and skill intensity of 
employment is robust.  Tobit and Craggit Models are estimated for both pooled cross-section and panel data.  
This paper is organised in the following way. Section 2 describes the data. The model specification on the skill 
intensity of employment is presented in Section 3. The empirical methodology used in estimating Tobit, double 
hurdle models and panel Tobit models is presented in Section 4. Section 5 presents the estimation results of the skill 
intensity models and section 6 concludes and summarises the main findings. 
2. Data description  
This empirical analysis uses firm level data from the Business Environment and Enterprise Performance Survey 
(BEEPS) 2002-2009. The survey was conducted by the European Bank of Reconstruction and Development 
(EBRD) in partnership with the World Bank Group covering information on firms’ performance and examining the 
quality of the business environment in transition countries. These three waves use standardised questionnaires, 
though with some differences, and uniform sampling methods providing broadly comparable data.  
In BEEPS 2005 and 2009 priority was given to respondents who participated in previous waves and had agreed 
to participate in future rounds of the BEEPS, hence creating a panel component.  BEEPS 2002-2009 contains three 
cross-sections: 2002, 2005 and 2009 where we have a combination of pooled cross-section and panel data. For the 
pooled component only the group that was randomly selected in 2002, 2005 and 2009 is kept and the panel 
components are deleted to obtain a random sample and prevent the overrepresentation of these firms. Whereas for 
the panel component, only firms that participated in all three waves of the survey are included in the dataset, hence 
obtaining a balanced panel. Hence the pooled data now contains 6153 firms for 2002; 7691 firms for 2005 and 7773 
for 2009 survey. The balanced panel data contains 374 firms for each wave (2002, 2005 and 2009), hence 1122 
observations in total.  
Since pooled cross-section gives the highest number of observations further data description and empirical 
analyses will be based on this group. Considering the advantages of panel data, that dataset is also used for a 
robustness check but keeping in mind that the number of observations is considerably smaller.  
Four measures of skill intensity of labour are used: share of skilled production employees, share of unskilled 
production employees, share of non-production employees and share of employees with tertiary education. The main 
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factor of interest, foreign ownership, is measured in three different ways. According to IMF and OECD definition, a 
foreign investor that owns 10% or more of the ordinary shares or voting power of an incorporated enterprise is able 
to influence or participate in the management of an enterprise. However, the foreign-owned firm has more 
controlling power if it owns 51% or more of the ordinary shares, hence 51% or higher foreign ownership is used as a 
benchmark. The drawback of this approach is reducing the number of foreign-owned firms by excluding 10% to 
50% foreign ownership. Since it is difficult to define a unique threshold for foreign ownership and also to be able to 
check if the firm behaviour is changing with the level of foreign ownership, a third measure of foreign ownership 
measures the degree/level of foreign ownership i.e. a continuous variable is used measuring the degree of foreign 
ownership.  
The number of observations for foreign-owned firms in pooled-cross section decreases by approximately 27% in 
all variables except for R&D where the decrease is by 32% when FOREIGN1 is used. Using panel data there is a 
decrease of approximately 29% for all variables except for the AGE variable which decreases by 44% as the foreign 
ownership increased to 51%.  
3. Model specification 
Following the theoretical discussion and empirical approach used in previous studies (Yasar and Paul, 2007; 
Commander and Kollo, 2008; Almeida, 2010; Oryshchenko, 2011) this section specifies the models to examine the 
effect of foreign ownership on skill intensity in the host country.  
To study the relationship between foreign ownership and the skill intensity of employment (SKILL INTENSITY) 
the following specification uses alternative measures (SHSKILLED, SHUNSKILLED, SHNON_PRODUCTION, 
EDU) as the dependent variable: 
 
୧୲ ൌ Ƚ୧୲ ൅ Ⱦ୊	୧୲ ൅ Ⱦ୘୧୲ ൅ Ⱦ୉୧୲ ൅ Ⱦ୍୧୲ ൅ Ⱦୗ୧୲ ൅ Ⱦ୅୧୲ ൅ Ⱦେ୧୲ ൅ Ⱦଢ଼୧୲ ൅ ୧୲  (1) 
 
Where i represents the firm and t the year when panel data is used. The variables included in the model are: 
SKILL INTENSITY are the dependent variables; α is an intercept term; F represents ownership variables. Three 
alternative measures of foreign ownership are used, FOREIGN1, FOREIGN2 and FOREIGN3, as well as the 
variable OTHER (O) is included in the model.  
The dummy variable FOREIGN1 is included to indicate the effect of foreign-owned firms on skill intensity when 
they have majority ownership. On the other hand, based on the widely accepted definition of FDI, taking 10% as a 
threshold (FOREIGN2) increases the number of observations and it is a robustness check for the results of first 
model. In addition, to check if the firm behavior is changing with the level of foreign ownership, the third measure 
FOREIGN3 is used, indicating the degree of foreign ownership. A positive and significant ߚி  coefficient would 
indicate that foreign ownership is associated with higher share of skilled labor, all else being equal. 
T is the measure of whether there has been a technological upgrade in the firm (TECH_UPGRADE). Adoption of 
new technology is expected to have a positive effect on the relative demand for skilled labor (Bustos, 2011). 
Technology is measured with a dummy variable taking value 1 if the firm has upgraded an existing product line or 
service in the previous three years. An alternative available measure used for technology is the amount spent on 
research and development in the previous fiscal year (R&D). Investments in R&D are expected to raise the skill 
intensity of employment via capital-skill complementarities (Esposito and Stehrer, 2009).  
E represents the percentage of firm's sales that were direct exports (EXPORTING). Having exposure to direct 
exports markets could indicate that these firms are more affected by strong competition and expected to require 
continuous quality and performance improvements (Commander and Kollo, 2008). Therefore, EXPORTING is 
expected to increase the demand for skilled workers.   
I represent industry dummies (LOW_TECH; MED_LOW_TECH; MED_HIGH_TECH; LESS_KNOWLEDGE; 
CONSTRUCTION; and TRANSPORT) included to examine the differences in the level of technological 
sophistication of production. S is the size of firm according to their number of employees it is expected that larger 
firms have a higher share of skilled labor as a result of their higher probability of technological change. A is the age 
of the firm (less than 5 years, from 5 to 15 years and more than 15 years) where older firms, being more 
experienced, could be expected to have higher share of skilled workers. C represents the country dummies (CIS, 
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CEE, SEE) and Y are the year dummies and finally, uit is an error term assumed to be uncorrelated with explanatory 
variables.  
In addition, we are interested in both unadjusted and adjusted foreign employment effect on the demand for 
skills, so the above equations are estimated with and without sector dummies. The empirical methodology used in 
the estimation of the above equations is discussed in the next section.  
4. Empirical methodology 
Estimating an econometric model of the effect of foreign ownership on the skill intensity of employment is 
complicated by the relatively large number of zero observations that are observed in the dependent variables, i.e. the 
share of skilled production workers, the share of unskilled production workers, the share of non-production workers 
and the percentage of employees with university education.  
When the variable to be explained is non-negative, continuous above zero and has a lot of observations at zero, 
estimating the model using OLS may result in biased and inconsistent estimated parameter (Amemiya, 1984). Using 
the logarithm of the dependent variable in a linear regression is not an option since the log (0) is undefined 
(becoming a missing observation), while there is valuable information embedded in the zero observation responses. 
To address this problem the Tobit model can be used. The standard censored Tobit model can be expressed as 
(Wooldridge, 2002): y* = xβ+u, u|x ~ Normal (0, σ2); y = max (0, y*); where y* is a latent response variable with a 
homoscedastic normal distribution. “The observed variable y equals y* when y*≥0, but y=0 when y*<0. Because y* 
is normally distributed, y has a continuous distribution over strictly positive values. In particular, the density of y 
given x is the same as the density of y* given x for positive values” (Wooldridge, 2002, p. 540). The Tobit model is 
usually estimated by the maximum likelihood estimator, where the observations are divided into the censored 
observations and the observed positive values of the dependent variable. However, this model assumes that the same 
stochastic process determines both the value of the continuous dependent variable and the value of the discrete 
dependent variable. Wooldridge (2002, p.536) indicates that “an important limitation of the standard Tobit model is 
that a single mechanism determines the choice between y=0 versus y>0 and the amount of y given y>0”. 
Alternatives to the standard Tobit model allow the initial decision of y>0 versus y=0 to be treated separately from 
the decision of how much y given that y>0, known as hurdle models or two-tiered models (Wooldridge, 2002). 
Cragg (1971) suggests a two-tiered model which nests the usual Tobit model. Cragg’s model incorporates the Probit 
model in the first tier and truncated normal regression in the second tier which allows probability of a positive 
outcome and the value of a given positive outcome to be determined by separate processes. In the following section 
two models (Tobit and Craggit) are estimated to investigate the effect of foreign ownership on the skill intensity of 
employment. 
5. Estimation results 
The Tobit model is estimated using the Stata command tobit for the pooled cross section, whereas in panel data 
the relevant Stata command is xttobit. As explained above, in the Tobit model the residual is assumed to be normally 
distributed with a constant variance. For testing the null hypothesis that the disturbances in Tobit model have a 
normal distribution the tobcm conditional moment test was used. The p-value of this test equals to 0.000 for all 
dependent variable specifications in the pooled cross section using the alternative measures of foreign ownership, 
rejecting the null hypothesis that the error terms are normally distributed. In addition, bctobit computes the LM-
statistic for testing the Tobit specification, against the alternative of a model that is non-linear in the regressors and 
contains an error term that can be heteroskedastic and non-normally distributed (Vincent, 2010). The results of this 
test rejected the null suggesting that the Tobit specification is unsuitable. Therefore the model specifications 
presented in section 3 are estimated using the alternative to the Tobit corner-solution model, Craggit. Since the 
distribution of the dependent variables in the panel data are very similar to those of pooled cross section the Craggit 
model is used also for the panel data. However, in panel data the tobcm conditional moment test and bctobit support 
the estimation of the Tobit model SHUNSKILLED.  
First, the estimation results of the pooled cross-section will be discussed. Table 1 presents the maximum 
likelihood parameter estimates for the Cragg's "two-tier" using the foreign ownership variable FOREIGN1, with 
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heteroscedasticity robust standard errors. The results for the Craggit model using the alternative foreign ownership 
variables (FOREIGN2 and FOREIGN3) are not presented due to page limitation and are available upon request.  
“As with all double-hurdle models, separability in estimation does not imply separability in interpretation” (Burke, 
2009, p.588), so the parameter estimates of the Craggit model provide little direct information further than the 
significance and the sign of influence for each explanatory variable and there is a need for calculating marginal 
effect, referred here as partial effects. Hence, the marginal effect will be a function of parameters and explanatory 
variables in both tiers of the regression (Burke, 2009, p.587). Following Burke (2009) the standard errors for the 
partial effects averaged across the sample observation (APE) are calculated using the delta method and the nlcom 
command in Stata. In order to save space, estimated partial effects only at the mean of FOREIGN1 together with the 
relevant standard errors and p-values are presented in Table 2 whereas the estimated average partial effects (APE), 
standard errors and the probability for the partial effect at the mean of all variables and all model specifications are 
available upon request. The estimated coefficient of the foreign ownership (FOREIGN1) is negative and significant 
in the first (Tier 1) and second hurdle equation (Tier 2) for the model SHSKILLED, indicating that foreign-owned 
firms are less likely to employ skilled workers compared to domestic-owned firms and foreign ownership results in 
a lower share of skilled employees compared to domestic ownership. In the second model (SHUNSKILLED) the 
coefficient of foreign ownership is significant only in the first hurdle equation (column 3), implying that foreign-
owned firms are less likely to employ unskilled labour than domestic-owned firms. However, this might be as a 
result of different definitions used by foreign and domestic-owned firms regarding skilled and unskilled workers, i.e. 
what is relatively unskilled labour from the perspective of a foreign-owned firm might be relatively skilled labour 
from the perspective of a domestic-owned firm. In addition, results suggest that foreign-owned firms are more likely 
to employ non-production and more educated workers and result in a higher share of non-production labour, as well 
as increase the percentage of employees with university education compared to domestic-owned firms, supporting 
the above explanation based on the differences in labour skills definition. The marginal effect of FOREIGN1 
variable in the model where the dependent variable is SHSKILLED is indicating that foreign ownership, on average, 
reduces the share of skilled workers by 0.06, whereas in the SHUNSKILLED regression the marginal effect is 
suggesting that foreign ownership, on average, reduces the share of unskilled employees by 0.01 compared to 
domestic-owned firms. In addition, in the SHNON_PRODUCTION and EDU regressions, the marginal effect is 
suggesting that foreign ownership, on average, increases the share of non-production workers by 0.07, whereas the 
share of workers with university education is increasing by 9.02. Upgrading an existing product line 
(TECH_UPGRADE) increases the probability of employing skilled workers, unskilled workers, non-production 
employees and workers with university education. Firms with a higher percentage of sales directly exported 
(EXPORTING) employ a higher share of unskilled workers and a lower share of non-production employees. As 
anticipated industry dummies suggest that firms in the sectors with higher level of technological sophistication of 
production (MED_HIGH_TECH, LESS_KNOWLEDGE and TRANSPORT) employ a lower share of unskilled 
workers (SHUNSKILLED) and a higher percentage of workers with university education (EDU) compared to low-
technology industry (LOW_TECH). Results suggest that firms with a history of more than 15 years (AGE3) 
increase the share of skilled workers by 0.02 and the share of unskilled workers by 0.001. However, older firms 
decrease the share of non-production employees by 0.02. The country dummies imply that CEE and SEE countries 
have a higher share of skilled and unskilled workers but a lower share of employees with tertiary education and also 
of non-production employees compared to CIS countries. The coefficient of the year dummy suggests that the share 
of skilled workers increased between 2002 and 2008 and the share of unskilled workers increased between 2002 and 
2009, whereas the share of non-production employees significantly decreased in 2005 and 2009 compared to 2002, 
whereas the percentage of employees with university education significantly decreased between 2002 and 2009 as 
indicated in the descriptive statistics. In addition, all these models were also estimated without industry dummies 
which did not change results significantly in terms of the signs and magnitude regarding the FOREIGN1 
coefficients†.  
 
 
 
†  Results are available upon request. 
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     Table 1. Estimation results of Craggit model using FOREIGN1 (pooled cross section). 
Variables 
 
SHSKILL
ED 
 
(1) 
Tier 1 
SHSKILLE
D 
 
(2) 
Tier 2 
SHUNSKILLE
D 
 
(3) 
Tier 1 
SHUNSKILLE
D 
 
(4) 
Tier 2 
SHNON_ 
PRODUCT
ION 
(5) 
Tier 1 
SHNON_ 
PRODU
CTION 
(6) 
Tier 2 
EDU 
 
 
(7) 
Tier 1 
EDU 
 
 
(8) 
Tier 2 
FOREIGN1 -0.189*** -0.058*** -0.116*** -0.001 0.367*** 0.109*** 0.531*** 25.027*** 
 (0.048) (0.008) (0.037) (0.038) (0.095) (0.012) (0.079) (2.051) 
OTHER -0.011 -0.011 0.054 0.006 -0.037 0.005 -0.126 -8.870** 
 (0.070) (0.013) (0.059) (0.064) (0.092) (0.019) (0.136) (3.889) 
Observatio
ns 
15,816 15,816 15,817 15,817 15,904 15,904 19,281 19,281 
Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1 
Note: Not reported but included in the regressions are a constant; Technology upgrade, Exporting, Industry dummy, size, age, country and 
year dummies. 
Table 2. Estimated average partial effect at the mean of FOREIGN1 
FOREIGN1 Average partial effect (APE) Standard Error Probability 
SHSKILLED -0.064 0.008 0.000 
SHUNSKILLED -0.010 0.005 0.079 
SHNON_PRODUCTION 0.072 0.012 0.000 
EDU 9.025 1.238 0.000 
 
Overall, the results are robust using different measures of foreign ownership and they imply that foreign-owned 
firms are more likely to employ non-production and more educated workers and result in higher share of non-
production labour as well as increase the percentage of employees with university education compared to domestic-
owned firms.  
Next, the models presented in Section 3 are re-estimated using the panel data which allow controlling for 
individual heterogeneity. All the models are estimated using the Craggit command in Stata, whereas the model 
SHUNSKILLED is also estimated as a Tobit model ‡ since the test statistics as discussed above support the 
estimation of this model. The estimated coefficient of the foreign ownership (FOREIGN1) in the Tobit estimation is 
insignificantly related to the share of unskilled workers and this is confirmed by the estimation of the Craggit 
model§. The panel results confirm the cross-section results that foreign-owned firms employ a smaller share of 
skilled workers and have a higher percentage of employees with university education.  
In sum, these results suggest that foreign-owned firms have a better educated labour force; however, surprisingly 
foreign-owned firms have a lower share of skilled employees compared to domestic ones. In the following sections, 
the analysis investigates whether foreign-owned firms are more likely to provide formal training to their employees 
in comparison to domestic-owned firms. 
6. Conclusion 
This paper examines if foreign-owned firms employ a more skilled workforce after controlling for other firm 
characteristics. Using cross-section data, the results suggest that foreign-owned firms have a better educated labour 
 
 
‡  Results are available upon request. 
§ Results are available upon request. 
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force but have a lower share of skilled employees compared to domestic firms. Panel data results confirm the cross-
section results that foreign-owned firm employ a higher share of workers with university education. In addition the 
panel estimation indicates that foreign ownership results in a lower share of unskilled employees compared to 
domestic ownership. These results suggest that foreign-owned firms are able to cream-skim the better educated 
workers, though they are not necessarily employed as skilled employees. However, another explanation for the 
negative sign on the share of skilled and unskilled workers in foreign-owned firms might be different definitions 
used for skilled and unskilled workers in foreign and domestic firms. These results are robust using different 
measures of foreign ownership and they imply that foreign-owned firms are more likely to employ non-production 
workers and result in a higher share of non-production labour compared to domestic-owned firms. The findings 
suggest that both skilled-biased technological change and specialisation in goods intensive in low-skilled workers 
are important factors that affect the skill intensity of employment. Since FDI is linked to skilled-biased 
technological change it implies that foreign-owned firms raise the demand for more educated workers in transition 
countries. In addition, the analysis used in this paper indicate the attractions of the Craggit model which represents 
an innovation in the methodology used when examining the effect of foreign ownership on the skill intensity of 
employment.  
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